Recherche B irths on different days of the week should have similar outcomes in the absence of preferential timing of high-risk deliveries and differences in the quality of perinatal care. Relatively few studies have examined the risk of perinatal death by day of the week. All previous studies have reported higher risks of stillbirth or early neonatal death, or both, among infants born on weekend days than among those born on weekdays, 1-5 but we are unaware of any recent investigations of this phenomenon. Weekend-associated excess risks are a potentially important public health issue, because even a modestly elevated risk, such as 10% to 30%, translates into many lives lost each year. We therefore investigated differentials in the risks of stillbirth and early neonatal death by day of week at birth in Canada, where a universal health insurance system has been in place for 30 years 6 and the infant mortality rate is among the lowest in the world.
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Methods
We used the most updated linked data files for stillbirth, live birth and infant death from Statistics Canada. We studied all 3 239 972 births recorded in Canada between 1985 and 1998, after excluding Ontario data because of documented problems with data quality. 9 Day of week at birth was obtained from birthregistration records. Outcome measurements included the rates of stillbirth and early neonatal death (at 0-6 days) and the relative risks (RRs) (with 95% confidence intervals [CIs]) of those outcomes for infants born on weekends versus on weekdays. Rates of stillbirth and early neonatal death were examined by day of week at birth and by weekend births versus weekday births. We used χ 2 tests to test for differences in risks of stillbirth and early neonatal death by day of week at birth. The RRs of stillbirth and early neonatal death for infants born on weekends versus weekdays were assessed for the periods 1985-1989, 1990-1994 and 1995-1998 separately and for the overall period combined.
Stillbirths and early neonatal deaths were assessed separately rather than combined as perinatal deaths because they differ substantially with respect to etiology and appropriate denominators. 10 To understand whether weekend-associated excess risks are due to selective timing of elective deliveries or variations in quality of perinatal care, or both, we also assessed the risks for selected causes of death (asphyxia, congenital anomalies and immaturity-related conditions) using the classification of the International Collaborative Effort (ICE) on Perinatal and Infant Mortality, 11 which is based on the International Classification of Diseases, 9th Revision. 12 To understand the occurrence of high-risk births on weekends compared with weekdays, we examined the rates of births classified as preterm (< 37 weeks' gestation), 9 low birth weight (< 2500 g) or small for gestational age (< 10th percentile of the recently published reference standard 13 ). We examined the crude RRs and the adjusted odds ratios (ORs) of stillbirth and early neonatal death among infants born on weekends, controlling for gestational age in completed week by means of logistic regression analysis. RRs and ORs are virtually identical when the event of interest (e.g., stillbirth or early neonatal death) is rare. Likelihood-ratio statistics and Max-rescaled R 2 statistics were used to assess the significance of the overall regression models and goodness-of-fit. To assess the quality of care for preterm newborns, we compared gestational-age-specific risks of early neonatal death among such infants born on weekends versus weekdays.
Ethics approval was not sought for this study because it was based on anonymous national birth-registration data from Statistics Canada. Statistics Canada has agreements with all Canadian provinces on the privacy and use of data. 
Risks of stillbirth and early neonatal death by day of week

Results
The proportion of births was unevenly distributed by day of week, with a 24% lower frequency (p < 0.001) on weekend days (Fig. 1) . The average daily number of births was 377 713 on weekend days and 496 909 on weekdays. The lowest proportion was on Sundays and the secondlowest on Saturdays. This pattern persisted over the 3 periods (1985-1989, 1990-1994 and 1995-1998l ; data not shown). Compared with infants born on weekdays, those born on weekends had a 14% higher preterm birth rate and a 7% higher lowbirth-weight rate but the same small-forgestational-age birth rate (11.3%). Despite these higher proportions, however, the average daily number of preterm births was lower on weekend days than on weekdays (29 080 v. 33 472). There were 18 763 stillbirths (5.8 per 1000 total births) and 11 308 early neonatal deaths (3.5 per 1000 live births). As Fig. 2 shows, stillbirth rates were lowest on Mondays and highest on Saturdays (p < 0.001); rates of stillbirth due to asphyxia were highest on Saturdays and Sundays (p < 0.001). As Fig. 3 shows, early neonatal death rates were substantially higher among infants born on Saturdays and Sundays (p < 0.001), particularly those dying of asphyxia (p < 0.001). The patterns were similar for 1985-1989, 1990-1994 and 1995-1998 (data not shown).
Infants born on weekends had a 6% higher crude risk of stillbirth from all causes (mostly owing to the high stillbirth rate on Saturdays), but cause-specific excess risks varied from +13% for asphyxia to -20% for congenital anomalies ( Table 1) . The average daily number of stillbirths due to congenital anomalies was 237 on weekend days, much lower than the average on weekdays (385). For early neonatal death, infants born on weekends had an 11% excess crude risk overall, but causespecific excess risks varied from +28% for asphyxia and immaturity to -3% for congenital anomalies. The slightly elevated crude risks of overall stillbirth and overall early neonatal death for infants born on weekends persisted through 1985-1989, 1990-1994 and 1995-1998 (results available upon request).
Low birth weight can be attributable to preterm birth or small-for-gestational-age, or both. Since the small-for-gestationalage rates were identical on weekend days and weekdays, we used logistic regression analysis to estimate the adjusted RRs of weekend-associated risks of stillbirth and early neonatal death after controlling for gestational age in completed weeks. The excess risks of overall stillbirth and early neonatal death on weekends disappeared, and most cause-specific disparities diminished (Table 1) . For instance, the weekendassociated adjusted RR of early neonatal death due to asphyxia for the overall period was 1.15 (95% CI 1.03-1.29) (crude RR 1.28). An even lower risk of stillbirth due to congenital anomalies was observed on weekend days after the adjustment. The adjusted RRs of outcomes were virtually identical when further controlled for other maternal characteristics, including age (results available upon request). The gestational age-specific risks of overall early neonatal death were similar or slightly lower for infants born preterm on weekend days (Table 2 ) compared with those born preterm on weekdays. The early neonatal death rate was lower among infants born on weekends at 32-36 weeks, mainly owing to the lower rate of death due to congenital anomalies.
Interpretation
We observed slightly higher crude risks of overall stillbirth and early neonatal death for infants born on weekends in Canada. More important, the excess risk appeared to be attributable to the higher proportion of preterm births on weekends, probably owing to the lower frequency of elective term delivery on weekends.
The uneven distribution of births by day of week followed a pattern similar to that reported from other countries. [1] [2] [3] [4] [5] However, the excess crude risks of stillbirth and early neonatal death in Canada -6% and 11%, respectively -for infants born on weekends were much lower than those reported from other countries. For example, in Australia the weekend-associated risks were 17% higher for stillbirth and 29% higher for neonatal death. 4 In the United States a 27% higher risk of neonatal death was reported for infants born on Sundays. 2 It is unclear how the risks have changed over time in those countries, since no recent reports have been published. Although the previous studies of weekendassociated risks of perinatal death reported only crude RRs, we also assessed those risks after adjusting for gestational age. We found that the excess risks of overall stillbirth and early neonatal death for infants born on weekends became nonsignificant and even changed direction after adjustment for gestational age. This finding can probably be explained by the selective timing of low-risk elective deliveries, most of which occur at term on weekdays. In fact, the average daily number of preterm births was lower on weekend days than on weekdays, but the even lower average number of term births on weekend days led to a higher weekend rate of preterm births as a proportion of all births. Previous studies have not reported weekendassociated risks after adjustment for gestational age. [1] [2] [3] [4] [5] Thus, the extent to which their reported disparities can be attributed to the differences in occurrence of preterm births is unclear.
The effect of selective timing of elective deliveries is speculative owing to the limitation of our data; we have no information on whether the deliveries were spontaneous or induced. In addition, the day of death in most stillbirths is usually before the day of birth.
14 Our data therefore do not allow a distinction between antepartum and intrapartum stillbirths; the latter are more likely related to the quality of care at delivery. 15 Moreover, because Ontario data were excluded from our analysis owing to documented problems with the quality of linked vital data, caution is advised in generalizing our findings to that province or to Canada as a whole.
Preferential timing of high-versus low-risk elective de- 
